Accumulation of ubiquitinated proteins in mouse neuronal cells induced by oxidative stress.
Ubiquitin protein conjugates are commonly detected in neuronal brain inclusions of patients with neurodegenerative disorders. The failure to eliminate the ubiquitin-protein deposits in the degenerating neurons may result from changes in the activity of the ubiquitin/ATP-dependent proteolytic pathway. This proteolytic pathway plays a major role in the degradation of short lived, abnormal and denatured proteins. Cadmium is a potent cell poison and is known to affect the ubiquitin pathway and to cause oxidative stress. Increases in protein mixed-disulfides (Pr-SSG) and decreases in glutathione (GSH) are often used as markers of oxidative stress. To investigate the relationship between the ubiquitin pathway and cellular glutathione (GSH), we treated HT4 cells (a mouse neuronal cell line) and rat mesencephalic primary cultures with different concentrations of the heavy metal. We observed marked increases in Pr-SSG as well as decreases in GSH, after exposure of HT4 cells or primary mesencephalic cultures to Cd2+. Furthermore, our results show that Cd2+ induced the accumulation of ubiquitinated proteins. Detection was by Western blotting of total cell extracts probed with antibodies that recognize ubiquitin-protein conjugates. These results suggest that the ubiquitin-pathway is closely involved in the cell response to cadmium-mediated oxidative stress.